Summary
The main positive reactions in the large mononuclear cell occurring in some nodes were shown with PAS, alcian blue, Sudan black B and acid haematin. The results suggest that in these cells, considered to be mononuclear phagocytes, there is a storage of hexose-containing mucosubstances, acid mucopolysaccharides and choline-containing phospholipids.
Mesenteric lymph nodes are often chosen for histological examination in toxicological investigations. A frequent incidental finding in these lymph nodes is a small number of large mononuclear cells. The histological appearance of the cytoplasm of these cells suggests a storage of lipids or other chemical substances. Storage of lipids, partly in macrophages, occurs in the mesenteric lymph nodes of pigs, in the mammary lymph nodes of cows, and in the bronchial lymph nodes of dogs (Nieberle & Cohrs, 1966; Jubb & Kennedy, 1970 ). An uptake of lipids by macrophages in mesenteric lymph nodes is known in mice after both feeding and starvation (Dabelow, 1928a (Dabelow, , h, 1931 .
As far as the rat is concerned there seems to be no information available in the literature regarding storage of lipids or other substances in mesenteric lymph nodes.
Materials and methods
CFHB Wistar outbred SPF rats are used in this laboratory, and are supplied (Anglia Laboratory Animals, Alconbury, Huntingdon, PEI8 6ES) at about 3 months of age. The animals are housed in groups of 5 in polycarbonate cages and given free access to food (Laboratory Diet No.1;
Spratt's Patent, Central House, Cambridge Road, Barking, Essex, IG 11 8NL) and water. The air temperature is 22 ± l°C, and the relative humidity 45-55 %. The light-dark cycle is 12:12 hours.
The rats used in the present study (5 males and 5 females) were control animals from a toxicity study with a duration of 2 years. The rats were killed by carbon dioxide, and tissue samples of the mesenteric lymph nodes fixed in 10% buffered formalin. Paraffin wax-embedded sections were prepared and stained with haematoxylin and eosin, periodic acid-Schiff's reagent (PAS), Perl for iron, Gomori for acid phosphatase, afld alcian blue for acid mucopolysaccharides. Frozen sections were prepared and stained with oil red 0, Sudan black B, lipase-lead sulphide (Adams, Abdulla, Bayliss & Weller, 1966) , acid haematin (Baker, 1947) , or modified PAS (Adams, Bayliss & Ibrahim, 1963) .
Results
The mesenteric lymph nodes appeared normal macroscopically. Microscopical examination revealed that in all 10 lymph nodes examined there was a small number of large mononuclear cells, isolated or in groups ( Fig. 1) , in both cortex and medulla, being most numerous in the latter. The cytoplasm of the mononuclear cells appeared weakly eosinophilic and foamy or granular in haematoxylin-eosin stained sections. When stained with PAS and alcian blue, the cells showed a strongly positive reaction (Figs 2 and 3 ). There was a weakly (Table 1) . The mononuclear cells were examined for lipids (Table 1) . Staining with oil red 0 and lipase-lead sulphide was weakly positive, with Sudan black B and acid haem at in strongly positive (Figs 4 and 5) . The cytoplasm of the mononuclear cells showed brown to black deposits after lipase-lead sulphide and blue deposits after acid haematin staining. The modified PAS staining showed a positive reaction, which remained positive after extraction with chloroform-methanol. .
Discussion
The prevalence of large mononuclear cells in the mesenteric lymph nodes of old rats was not considered in this study. Attention was instead paid to the properties of these cells which, on account of their ultrastructural appearance, were considered to be mononuclear phagocytes (Majeed & Magnusson, ] 
.
The results of the histochemical examination indicate that the cytoplasm of the mononuclear cells contains several chemical substances. Modified PAS did not suggest the presence of cerebroside or protein-bound ganglioside. As they are the most important glycolipids, it is likely that there is no content of glycolipids. Therefore, the positive reaction of PAS probably shows the presence of hexose-containing mucosubstances. The positive reaction with alcian blue reflects a content of acid mucopolysaccharides. It may well be that both neutral and acid mucosubstances are constituents of the cytoplasm (Pearse, ]968).
The histological appearance of the mononuclear cells may suggest the presence of lipids. This assumption is supported by the histochemical findings, mainly by the strongly positive reaction with Sudan black B. The electron microscopical investigation also suggests a content of lipids (Majeed & Magnusson, ] 978). The positive reaction with acid haematin shows the presence of cholinecontaining phospholipids, considered to be either lecithin or sphingomyelin. As indicated by the weakly positive reaction with oil red 0 and lipaselead sulphide, there seems to be a very low content of triglycerides and cholesterol esters. The histochemical examination thus shows that the mononuclear cells have a cytoplasmic content of lipids and that the lipids' predominately consist of phospholipids. The presence of phospholipids is also suggested by lamellated cytoplasmic structures observed ultrastructurally (Majeed & Magnusson, 1978) . As lecithin is an important phospholipid, it may possibly be a constituent of the cytoplasm.
It should be recalled that in the rat, pulmonary foam cells, which occur both spontaneously and under experimental conditions, contain a large amount of lipids, mainly in the form of phospholipids (Magnusson & Magnusson, 1972; Flodh, Magnusson & Magnusson, 1974) . The lipid pattern in the mononuclear cells examined is obviously Acid haematin. Line represents 10 j.lm. similar in many respects to that in pulmonary foam cells. Chemicals known to induce pulmonary foam cells in the rat can also give rise to storage of phospholipids in other organs and tissues, including lymph nodes (Karabelnik, Zbinden & Baumgartner, 1974; LUllmann-Rauch & Pietschmann, 1974) . It should therefore be borne in mind that storage of phospholipids in the mesenteric lymph nodes of rats can be a spontaneous phenomenon. The weakly positive reaction for acid phosphatase indicates that the mononuclear cells contain only a small amount of acid hydrolases and thus that they are not very active as phagocytes. That they are mainly involved in storage of various substances is supported by the electron microscopical examination (Majeed & Magnusson, 1978) .
A proportion of the mononuclear cells showed a positive reaction after staining with Perl indicating the presence of iron-containing pigment. This is considered to be due to previous venous congestion in the mesenteric lymph nodes.
